Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.007 Å; R factor = 0.085; wR factor = 0.189; data-to-parameter ratio = 21.9.
In the anion of the title salt, C 7 H 16 N + ÁC 21 H 35 N 3 O 3 PS À , the P and S atoms are both in distorted tetrahedral environments and the angles at the tertiary N atoms confirm their sp 2 character. The two S O groups are in syn and gauche conformations with respect to the phosphoryl group. In the crystal, N-HÁ Á ÁO( S) and N-HÁ Á ÁO( P) hydrogen bonds involving two anions and two cations form a centrosymmetric four-component cluster.
Related literature
For related structures see: Yazdanbakhsh et al. (2009); Pourayoubi et al. (2011) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). '-dicyclohexyl-N,N' -dimethyl-N"-(p-toluenesulfonyl) phosphoric triamide (Fig. 1) .
The P═O and P-N bond lengths and the P-N-C bond angles are comparable to those in a similar previously reported proton transfer compound, {C 6 H 11 NH 2 CH 3 }
The P-N1 bond (1.608 (3) Å) is shorter than the P-N2 (1.668 (3) Å) and P-N3 (1.654 (3) of N-methylcyclohexylamine (9.5 mmol) in dry chloroform (10 ml) was added at 273 K. After 4 h stirring, the solvent was removed and the obtained product was washed with deionized water and recrystallized from methanol at room temperature.
Refinement
H-atoms were included in geometrically idealized positions with C-H = 0.95 -1.00 Å and N-H = 0.92 Å and included in the refinement with U iso (H) = 1.2U eq (C/N).
Figures Fig. 1 . The molecular structure of the title salt. Displacement ellipsoids are given at 50% probability level and H atoms are drawn as small spheres of arbitrary radii. 
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